Gene therapy for neurological disorders: challenges and recent advancements.
Major advancements in targeted gene therapy have opened up avenues for the treatment of major neurological disorders through a range of versatile modalities varying from expression of exogenous to suppression of endogenous genes. Recent technological innovations for improved gene sequence delivery have focussed on highly specific viral vector designs, plasmid transfection, nanoparticles, polymer-mediated gene delivery, engineered microRNA and in vivo clustered regulatory interspaced short palindromic repeats (CRISPR)-based therapeutics. These advanced techniques have profound applications in treating highly prevalent neurological diseases and neurodevelopmental disorders including Parkinson's disease, Alzheimer's disease and autism spectrum disorder, as well as rarer diseases such as amyotrophic lateral sclerosis (ALS), spinal muscular atrophy, lysosomal storage diseases, X-linked adrenoleukodystrophy and oncological diseases. In this article, we present an overview of the latest advances in targeted gene delivery and discuss the challenges and future direction of gene therapy in the treatment of neurological disorders.